PRECIPITATION OF COPPER FROM MINE WATERS   407
mine is strong in acid, better results are obtained where the water flows at a greater velocity, but if weak in acid, a slower flow is desirable. It is well at all times to keep the iron and the launders free from accumulations of iron oxide.
The towers are built from 8 to 12 ft. wide, 10 to 14 ft. high, and from 50 to 150 ft. long, the size depending entirely upon the flow to be handled. They are built open on sides and ends and large scrap sheets of iron are placed to hold the dripping water within the water-tight bottom; or they are enclosed entirely on all sides by baffle-boards to keep all water within the tower sump. The water comes into the top of the tower in an open launder and the flow is regulated by means of gates and side distributing troughs so that the shower is uniform throughout the tower. The tower is filled with scrap iron for perhaps one-quarter to one-half its height.
Experience has shown that a better extraction is effected in the towers than in the launders. This is especially noticeable where the solution is both weak in acid and copper. Doubtless exposure to air has a beneficial effect, but the arrangement is more efficient in that the falling water keeps the scrap iron clean and bright, and prevents an accumulation of iron oxide slimes.
A clean-up is effected by turning the flow into other launders of the plant, scrubbing and washing the scrap free from copper scale and sluicing the launders and tower sump into settling tanks, where the clear solution is decanted off. The cement copper is then dried, barreled and shipped to Great Falls where it is smelted in reverberatory furnaces. The average quality of the precipitate is between 60 and 70 per cent, copper.
A well arranged plant is so located that the solutions can flow by gravity from the mine through the launders and down through towers, with the clean-up vats below. It is well to place the clean-up vats and dryer under the same roof. The extent or magnitude of the plant depends upon the limit of extraction it is found profitable to make from the solution. All launders and towers should be built in parallel duplicates so as to facilitate rapid and thorough cleaning. Wrought iron and steel scrap are better than cast iron and thin sheets are more satisfactory than heavy pieces. About 75 Ib. of cement copper are recovered in practice from 100 Ib. of scrap material.
A number of large tailings dumps from the early concentrating .mills, which were neglected for years, are being worked successfully in connection with the precipitation from mine waters. The dumps carry approximately 1 per cent, of copper. Years of weathering have made possible the leaching of these tailings on a profitable basis.
The dumps are from 20 to 50 ft. in depth and cover many acres of ground. The dump, which is located in the bed of Silver Bow creek,it comes from theblc anodes. In this electrolytic process chlorine is again set free and may be used for creating fresh portions of the copper-nickel matte. The nickel is deposited on the cathode,
